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Abstract
Recent data shows increasing numbers of hay fever patients, with approximately 10-30%
of the population affected worldwide (Pawankar et al. 2011). This increase is most likely
caused by prolonged and intensified pollen seasons which in turn have been linked to
increased CO2 concentrations (Ziska et al. 2003, D'Amato et al. 2007, Albertine et al.
2014). Apart from this, especially in cities, the so-called ‘heat island effect’ enables exotic
plant species to establish themselves there. In the Netherlands alone, six new species
settle in cities on a yearly basis and some of these are severely allergenic (Denters 2004).
Pollen concentrations in the air are currently monitored using pollen samplers that collect
pollen on sticky traps. These are checked manually under the microscope, a process that
requires highly trained specialists. Moreover, microscopic pollen identification rarely allows
discrimination of pollen types at species or even genus level even though the allergenicity
may be very different. While there has been progress in automating the microscope using
machine learning, automatic microscopes have not been able to systematically identify
pollen to the species level. We designed an automated approach identify a predefined set
of pollen on microscopic pollen samples. We use 2D light microscope images and a
confocal fluorescence microscope for 3D images to create a reference dataset of highly
similar pollen species to train automated image recognition software, and compare the
results. The most accurate method will be used to apply to a pollen sample time series
(1970-present) to find trends in allergenic pollen species over time. Here I present the first
results of this research and the challenges to overcome.

© Polling M et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY
4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are
credited.

2

Polling M et al

Keywords
convolutional neural networks, hay fever, machine learning, pollen

Presenting author
Marcel Polling

Presented at
Biodiversity_Next 2019

Funding program
H2020 MSCA-ITN-ETN Plant.ID. European Union Horizon 2020 research and innovation
programme

Grant title
Grant Agreement No 765000

Hosting institution
Naturalis Biodiversity Center

References
•

•

•
•

Albertine JM, Manning WJ, DaCosta M, Stinson KA, Muilenberg ML, Rogers CA (2014)
Projected carbon dioxide to increase grass pollen and allergen exposure despite higher
ozone levels. PLoS One 9 (11). https://doi.org/10.1371/journal.pone.0111712
D'Amato G, Cecchi L, Bonini S, Nunes C, Annesi-Maesano I, Behrendt H, Liccardi G,
Popov T, van Cauwenberge P (2007) Allergenic pollen and pollen allergy in Europe. Allergy
62 (9): 976‑90. https://doi.org/10.1111/j.1398-9995.2007.01393.x
Denters T (2004) Stadsplanten: velgids voor de stad. Fontaine Uitgevers [ISBN
9059560752]
Pawankar R, Canonica G, Holgate S, Lockey R (2011) World Allergy Organization (WAO)
white book on allergy. Wisconsin: World Allergy Organisation.

Automatic Pollen Species Image Identiﬁcation

•

Ziska LH, Gebhard DE, Frenz DA, Faulkner S, Singer BD, Straka JG (2003) Cities as
harbingers of climate change: Common ragweed, urbanization, and public health. Journal
of Allergy and Clinical Immunology 111 (2): 290‑295. https://doi.org/10.1067/mai.2003.53

3

